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(S4) Universal modem for digital video, audio and data com mTOoatioim 



(5?) A univers&i modern has a $oft^f&^on%y r a- 
: fr^uM^^^T^^M!^ Whk& ^ornmodaie^ di?- 
Umm modern) mrmx® met), as thoss mmomted 

commu^scatjofts to beimnsmfttsd mil t&c&NGd Ihi^ough 
■a singly d^vfes ^ wh;i;oh : ih^- modern has reaonfigursbls 
fogies to accommodate the formal oi tW zijgmte.toejtiQ;- 
tmefcod or tensmMsa !n ons smbodfm&ni. she system 
tracks efr&nrt6l noise end charsges moduli ion fftffnkt at 
bom the transmit and receive sides of the system 
Ihrqijgh the use ql a -p^toller thai consols ho^ si^^s. 
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Description 

•FfStOQF W£NT1QN : 

{0001 1 This tomritfm miatea to. modi! fetors and de- 
modulators and : more particularly, tea universal nx>dem 
v^hioh j« co^igu^fe to :oh&. of a number of 

modulation formats. 

BACKGROUND. Of tfsiVECTON 

£Q0B9J In rm&ril years to the d$v#3pmsrti 
of mu^rn«dic3, digits 3, audio and Video communication 
applications, there is a necessity f or efficient and reliable 
signal modulation and demodulation techniques to at - 
Qomx&X® mmsmrmM^m mmm chosen based 
on the media oyer which theai^nais am to he transmu- 
ted. 

£0003] For instenoa, with respect high definition 
evision, and in fact of msmnmti television 

transmission's, program m material in video- data or au- 
dio torn is formatted by a channel orieodc-r so as to b e 
tranemittable by Vestigia! Sscie Band modulation or VS8 
which ts typical tor ovar4hc-a*r television transmissions 
On the other hsM Qua^i^turs Amplituda Modulation or 
QAM is typically used ior oafete jransmission: whereas 
■Quadrature Phase Shift Keying of QPSK is generally 
used in satellite cornnTunicanom Fli^fiy^.djscreie-mylti- 
tons or oMT techniq ues sr^ typically used for telephone 
■ )®nd!ine sigaatinpj such: as with Asy romatr ic Digital Sulv 
sen&or Lines or ADSL 

|0094} ii wi be appreciated that when' a video source 
•at the transmit side is encoded through a sosirqe coding 
fcfh&i the source coding unit ■ i& set up to cods the video 
source malertai in 6ne of the four afeove-^sn^oned 
modulation formes. Likewise on ins receive side, In or- 
der for a receiver to decode alt of the above^menrfoned 
i or mate o^sorete "VLB I chips or dete&tors can foe pr oykV 
ed in parallel with the outputs gdjmj to soeroe decoding. 
[000S] ii>^i be readily apparent that because there 
is pTasentiy no universal modulation format, receivers 
destined to na utilized hot only f 01' over-lhe-at.r tranarnis- 
siooe : . Mi ai so lor cab j e mm\ at temi have the c^p^biEity 
: of deco^iingtbeappTopnal0 ni^yiatioi^torFnat. While if : 
fs possible to: use a paraltei brute force approach by 
merely' provtdfhg she tmsm side- ai ssrfes of da- 
modulators each eonlicjured to demouiate a particular 
forma*, this approach la costly and error- prone. 
[00®$] As to the parallel approach mentioned ateoye s 

is lad from the RRF : atacje oMrss r eseiver M par^fe! is* 
each of tour: •demoduiators, with the output of mm da- 
rnoduiator b^ing switched to aourca cfe^oding depend^ 
hg on *hs modufation format of the received signal 
Modulation formatcan be determined in soma instances 
by lha channel to which the races ve r is iuned. although : 
this can vary from country to country... 
|OO07| For instance, in the Unltod S^iss. ?df VH F 



chahnate i 1 $ and UHF ohannafe, VSB modulation is 
um6 ; M h ths VSB dernoduiatof etched to source ds- 
coding. For th^ eabla i5hanaeia, ganaraify over Ghaone^ 
68 , QAM modulat ion is used> with tfe dutpul of ib<& QAM 
demc^iuSator^witchad io aouro© decoding. For aat£?$a 
ob^dhei^.. QPSK modi^atidn ss mM, w# tbs QPSK 
: modulator ^witehad to soume decoding, Where^tdrla : ^ 
eehone tine ussoe.: :asao;;-ning a channel indicating iand- 
} im t ransmiseion, U is the DMT output of a demodulator 
?vhicfi : i?: swiloh^d to source decoding. 
: p30a| thia dup^catjon 0$ mtrmimmr& bs&M fxm\ 
being lour tihw the. c^pansa ■Of a aihgfe demoduiaiO!" : 
abo has the Mfewinpj problems;:: Firsi and toremdst it 
wUi fc$: : a : pipf«cSated that :in order to awtt;oh : the:putputs ol 
the various >d€^no«dU;{atO:rs to source decodihg, the out- 
put of the demodulators must have :a ;high impandanoe 
to darrip sv^tchlng "imnsbnis and like anomalies. Sec- 
ondly, care must be taken to eliminate cross modulation 
between the drftcrcm 'c^mdduifetof 
|Q009J it #11 thus he appt&Giated that any p^iate 
pr ; dcasslng solution to the- problem of mulUp.ia rnodusa- 
tlon formats generally reserves M&\t Info a question of 
the coat associated with duplicating damodu^ors and 
tec'h;nfcahcoaitpia>s:ity : v^hfch is Meed a tecux in mass 
marketed muftimed^ receivers lor y^m such demod- 
uSsdor; oast duptioal'oh and compN^^y h wnaoocptabic, 
poiOj; On the transmit aida, tor multimedia transmis- 
win raquirihg dttfarant rr^ujMidrc lorrnats, duplicating 
modulators: &m Memm expensive and error-prone $V 
much the same way as doaenhod above with respeet to 
derrteilulf^ors., AlsO ;; with ■xpec jaiy" : services such : 
data to be provided' on different channels, oftentimes tiha 
modulatfert lofffiai Is drrtcTenl frorn thai of Ihe main 
tranemtssion. To provide such additional services os* 
narrry wduid require aeparalc module^of s : havinq the 
peetad cost impact 

, SIM MARY - QF: THE .iNVEN-l-SON 

p0t1| Rather than multiplying the nUrnher of dernod- 
uiatoreand modulators to be able to demodulate the dif- 
fering mcduiatbn; forrnaia a;nd to provide for ditfenng 
: modulation formats., in the subject invention, a urwefsa.i 
modem Is providad vvhloh sa baa?5d on raeonffgurablo 
logic tor its demodulate as well as its modulator: in a 
praforrad embodimant, a eontroiiar is used to control the 
modulation type on both the transmit and receive side 
with: means provldod to sans^ ohahnei noise and 
change the modu^on type. acoor>din#y. 
pOl; S| ^ in one emhodim:eat; : a ho^ 

the dernoduiator tn untversai modem to demote Ihe 
FouTiat of the incorrflng signal 
poi Sji in thse embodiment in the receiva mode, a host 
oomp^tsf detaot^ ;the :modu'lation type oi the incoming: 
signal by detect^ the channel to which the rceerver \$ 
tuned and setting the demodulator to the expected for- 
■■■ mat. Thus $f the rocatver is tuned -Io a giv : en chanhot. 
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theothe universal modem is reconfigured to the expect- 
ed tbmi&tofr signal on that channel. Thie te done on an 
•a prbh kasie : §fee different groups of channels :have : 
diterwtt standardized formats 
|00t4J &itefi^tlveiy : the host compu^r asn defect the 
format of the ineemmg signal by delecting a t\®§. IfVihe 
bmdm pi incoming data stream mdfcathf .m^.ufe-. 
lion type, assuming one is fedad into the ftm$s? M && 
xmmm\t$\&& This typo of demodulation selection does 
not require, a pj'ioh Knowledge el jfro .c^TOMi&n of chan- 
ge!: modufetiortlyp^, 0^t^:a^pmmie6, in : dHf~ 
ferent countries «f0&fco£ channel* are assigned to M- 
terent types of $%fyte& -wfi&ft fn&k&s this alternative 
method of ascertaining the channel modulation h/pe at- 
tractive The afeove, of cou rso; requires that amedula-- 
im) type f ag m generated m fo&.wm® coding arthe 
transmit; side, 

JOOtSj in one e^mpel of. theme of the univereaiimo- 
dem in tta #TV' or ^rjyanoect teiw^lon transmission 
mode, assume that «eodata & iobe transmitted in the 
MPEG* format whera MPEG) stands for Motion Picture 
Sxpeft Group and Where one Utilises the for- 
mat currently in vogue. Video iKfofjrB^iioo te^rce cod- 
ed in UP£Ci ;in. which 1 88 bytes at information ar e trans- 
mitted as a packet Channel coding which d^JIrtea iha 
mddw^fion lor msi *s ?mposed on. top of the swre^edd- 
ing to provida error correction which adds typ.icatfy 20 
more bytes of iptormahdn to the tima stream 
[001 6} Attar the video intormat son has heart source 
coded and e!r^rtnet;ood : $d oy fta $oftwar@-oon^gur^bJe: 
modulator tor & given format it" is .ready fprlransmi^fon, 
Note- that prior to the transmission of the data a header, 
■:■ e g. w 3-bfi header word:; GOG'sWa O01",:QAM : 
: OtO^DMT eet , can be inserted into- the channel coding 
so es; to provide ae indicatfe of the modu faiido type 
£0017] Whjfe the above has been described in terms 
ot standari^^d formats for ia?r«#M cable, s&teite or 
telephone ^^'^i^t : k?>^ tM UftKw&af modem is al- 
so iapptehie to such o^erse areae a§; ceiMm, PCS and 
other wifeless. serV:iees to provide autdmatio t'GodhtigUr- 
of a transceliyer to permit its ase across d^e^nt for- 
mats.. This ts e^peejeliy ;U$efijl : with CeJuiar ;phi>n : e for- 
mate GDPO : , GDMA, tbMA : FGPA am GSM ra^rring 
respec.irveiy to ceHuiaf di^i^ip^ekei d^ta, e©cte di vis ion 
tnafhp^xjng, time-djvi^ion m^tipte^§ : traqaef^cv^^^^ 
slon muliiptexihg > and the giiofeai rnobl^ -siys^m type of 
modaMon. While a. ostfelar phohe may be provided in 
c^e-edf^munfey- fer ^sis w^H' GDMA S whsn ths phone 
fpsrrrs to an ere^. where TD^^A transrTr^en^ ^ are uti- 
t^ad, a : my&ssi mo^sm wifto ti^ phcn^ :: carii datccf : 
the change and reeonlige re the demodufetor side of ths 
modern. Ukewiaa ; sjnee the ceHtilar svatem h a fail du- 
pfex; sy:stoni: the urtiversal modern-oaf* be reconfigumd 
th the transmit mode to appmpriateiy tofmai tha-eei'i^iar 
tran§mis$ioru jf wi Df eourse fee appreciated that the 
iiriiiVef eaf modem «an fee used with any type of BF tf ans- : 
oaiver roaming from one &rs:a to : another' wh-are di^erent 
formats: are used, regardless ;ol the iype of service the! 



is authorised 

|Q018} Further, th^ universal modem ^ appitcafcs^a to 
. : an : y : ^nd ; :df modulation method, for. imxmmyft 
ean be appi ^ad to digital terr^tnaj femadoa^j m§ atifeing 
? the : -OFDM or Orthogonal Brequ&noy Division Mu itipiex- 
"i% method echedeiad te ase ^igu^© Japan and^dr 
other ooantnes, 

|<Si0ld| : ;i : n one embpviirneni. f he •demodu;ia^h seciion 
of themodam involves' an, anaiog-io-digstat converter to • 

'i& y provide a di'giiei- birsiream to e. demodeiafor which is 
cof ; i;ware^raooh%ured:ln ae«ordar^ me output of 
a Gonfigum^on RAM. in ihi^ embodiment, acemi blocks, 
etemenis or rnoduJes vv^thin the demodulator are linked 
up to provide a particui&r type of emm rmoymy m m- 
eprdenee wrih the output ot the oontigaratlda RAM. ta 
.another ambodim:ant, the damoduiator ia layered/ with 
each iayer containing a dfeenr e^frEer teGovery eiraait : 
The ecnf^gyiation RAM can cali; for a given type of de- 
modulation merely hy activating one of the layers This 

su means that in ar^y everst ; the confi^uf atioe of the demod- 
uiato-r can he f)ced by providing It with blocks, elements 
or modaies that are connected in a particalaf way on the 
fly in response to the output of a configi^ion ;R AM un- 
der to- oenfro;r ; ef a eoE)f^uratEOn eeatr&iist: : ^n a farther 
amhodjment, the softv^ra^onfiguiabfe :demed^tatof 
cm fee implemented ; in software uejng a general pur- 
pose microprocessor Nole that the above aeftwar^' 
reconftgumhorr techniques uiiji>:ed for ithe demociulstor' 
can likewise be used tor a scttware^nfigur able mod- 

^> ui^or: 

POSOJ; For oVer4he-air and eahle stgnefe raqyirEhg 
equafMion, the output of the oonftgyratioh RAMimay v 
aise he at^ized to reoontigure en eqaelfeer coupled to 
the output of the demodulator. Alte rnatlvcl^ whan not ol- 
iew-en s.i;grsa! prpeeisetrig; is required, the only efemeni 
that is lo l>a reconfigured ia the den-jodutator. it will he 
noted that equai^ars? are In generaf uead to correct in< 
tersymhoi: Inter ■ferenae, w^iereas in television appiiea- 
iiom ■ equaifeare are ueed to cancel- gho^i. Images, 

M p021J As to &eiif.^ 

wmm type, or -format ac mantionad before, f feg^ can he 
> used on. the tfarismEss?Oh which are dejecjed.at the re- 
ceive aide Alter nattvaiy, tha channel to which iha .rece^ 
er is tuned ca;n be dJefected. Moreover a smart card or 

^ other simitar device can be used to set the modulation 
type or format at the receive side. An additional way of 
deteetlng moduiatioj^ type is to demodulate an ^coming 
■ dsta. stream' using -a!! poseibfe formats, detecting the er- 
ror and setUng the demedulaior to the modyletion type 
: 0 having the foweat error.. 

|0Q8SJ In sumrhery, a universal modem hc*s a sof i- 
^are-confjgurabla ■modufetor/damodufetor which ac- 
eommodates dfflprent modulation formates ^uch M 
ihom acaoclafcd with terECstriai < cabfe c phona lina, sat- 
elite and: wireless. comm:unfeatiene to M tfm&mitt%$ 
and received through a single device th Wiiich the md- 
dem :haa recoE^igu : ra0fe- logic to accommodate the for- 
mat of the •sjgnals.heing received: or trensmitiM. 
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to one amb<K*;meni the system tracks obannet 
mm and-diarigesmpdulati:^ tematMbpth the tr&ns~ 
mftarid recalve s*des &f Vrw system thmhgh the usa o? 
-a connote that confute ifeoth 

10O&4} t*tot.8 that the moderator or demodulator mn, -be' £ 
used separate m XM-w&imtife s&rrte &&fibimcim<£ 
used for transceivers. wit* mihw the mm& miPmr& 
zontigumg boils' the mody&itor '^od^«mc^u:j : a:t0r or with 
different ^oitw^m uaed for t he two unfe io^h^'r^osiVe 
moda< the universal modem deteote- *he rj^dy jetton for- 
mat^'the.incoiFrt^g signal and I'^ntj^ures thelogtod? 
this ^ft^m-oohfigurafe^ Wm^ufelbi- to output • de- 
modulated di'grial data, for further prOaeMing:, irf tiia 
ttanemitmode> iniorroedion to he transmitted is provided 
wifftth^ saving asdi:- 

m&M$\QW&&te moduiatonn the uoiversa} modem to 
the ;parfocy ; !er tpnmi 

;|O0S$|. in ene embodiimeot, in the meeive mod$ the 
ioepmtn^ ^igr^i ls A^D oonvarted, with a host processor 
utfeed to dei^d of rnoduiaffon a^^^ ^ 

the incoming signal and thr ough a oortf i^ u rati on eon t ro i - 
: i&r bdh£igyfS& a random access memory' ^tch is cou- 
pled to the ^oftware-conti^ufabi^ demodulator fmad- 
mtpe$, \0\ml^m &p$\&Mkx*s s the demodulated: stgn&f 
is passed through an equalizer, a 'TmHm Decoder and 
Reed<$obmon Decoder i& proyido an appropriate 
tared 'and tevef^dju^ted digital s*gnai that to ooupied to 
ito. jfoxl proofing stage. 

brief DEscRtPTtoN of the mmtmm ■ 

These and other features of t he subject inven- 
tion Wej| be ^tter urtderstmd taken in conjunction: wirh 
ih®X}§ikh& 'pz^pito®. k cmimm&i. y$h the Draw- 
ings p| which::- aa 



j 1 tea biooK diagram - oi the i 
roddom indicating IM ut&>;ationof mu titpfe pscrete 
modulators;: 

Figure 2 is : a fefock d&gearh of the receive side of 
the modern of Figure t indicating the utHteation of 
rourtipie defn<^alators coupled to soarcs decoding, 
in which the demod-jiator corresponding to the tor- 
mat of feinpui ^hsi is swfic^ed to source decdd- 

Fpm S & : a block diagram; of the raeetye side of 
the subject uoiveEsa t tqodfem In'diealiog muitjpte w 
pufs of differing formats w^h tha Univsrsai modem : 
deleshng \>Mch formsi: - the incoming signal p0s- 
sesses arid Mm ioimmwy mm^\i^umg $mt 
figure 4 is a .fefek : diagram o? tho :i : rarism^ mis tor 
the subject universal modem m which the universai 
modem is uillxed to enod^e stgnats m mcof^mcm 
with the intended modulation mode ot the signaii: ■ 
Fign : re : §A t§-a : b;!oc;k diagram of one embodiment of 
the feca^ve-std^ ot the subject Universaf rroJem jn- 
dieating tne utsiization of a oonfiguratton ooritroNer 
cMfiguf ator RAM and a conf (gjifa&is dsmcds^ator 



■m Gdmhlhailon'wtiih an ^quatef, a Tr^Slfe Decoder: 
and art R-S Decode^: 

fiquw SB m a bfopK diagram of on^ ^mhodlmanf of 
ths tmnemit &&de ot the s ubjsct uniy^ai modem fe- 
dioating tha m& of a oonttgyration .oonfroi ; bf:doy- 
pied to a eonfsgi; ration RAM in v^noh the trWufatien 
format ^ set in aecofdanoe with the desired transmit 
channei; 

Figure- 8-:fe a d'sagrarmr^atfe' representation: of the 
oontfgurabfe dModittator'of Figure SA; 
Figure ? a. aohemafic d^a^ram; of a typic&i squa.^ 
:inp/phaso locked loop carrier r^cw^ry ^ys^ io 
: Whtch the d'ernod^latcif d- Figo?B SA* can be eon%r> 
ured; 

Figure B is a sci'v^rr^tfe dia^f^m of typical! Cosfej-s 
top carrier f eeoveiy system to which the demode- 
■fefiOf of Fsgyr^ 5A csin be aqnfigured; 
Figure: ;an algorithm tor the demoduMion of 
CPB^JOAM which can be broken ; into ©lemonts and 
ijead; for m$ demodulator of Figure SA; 
Figure 10 n $\mk diagfam-pt a smart cafd ^stem 
for setting the soft'vv&i& eon%Uiab!e fogic iinit of the 
demod^ator^' Figure 3: 

Figuro 11 ^a biock diagram of a sysf em for detect- 
incj modul. 
is thor^^ 
types; 

Figure 12 h a block dsa9ram shov^tr^ a- oonfrolier 
iof cont rolling; -moduMion at both the transmit and 
receive sides of the system: 
Figure 1 3. is a block diagram of the ifn?yersai modem 
.of Figure 10 indicating a i §94 ms strueiere ; a sep- 
aration, circ^t and s number, of rnomonos; 
Figure 1,4- is a. table showing the cor respondenee of 
ch^nn^C nUni^sf : i6' : 'ft)<5dMtef fon stored in one pf the 
memories of the unKws&t modern In Figure 10; 

ehanrT^ t to ir^quer ^ stored in one of the rnemohe-^ 
tor the universal' modem m Figure 13; 
Figure i 6 m ^ biocfe diagram of a TD : MA modatsito 
oirouit for use h the ; univefsaf modem of Figure '}§;■ 
Figure 17 Is a hi oek d lug (mn ot a C D MA mociuiafion 
drn^t tor : i^einthe :un3varsat ''rt^sm;ot Figure 13;, 
Figure IS is a tafefe showing a ^Dt^A signal and 
data format; 



of trtejartivemat modern. oi F^are 13 'in which there 
is no earner and timing recovery: and- 
Figure* 20 is a ;tabt^ corr ola^ng ohannei. t : on"nM : , If e- 
qiiom'i and bandwidth tor a m-ird memory of the unh 
versai modem o( Figure i § 

DETAiLED ;OEaORiPTIOM 

f0O27j: As mentioned above, the r^pfd. d^oyms^ of 
multi-media, dsgsfai audio and VisUs i commUni^?«k>n ap- 
piioations caise for efficient and reiiahte signai modeia- 
lion MM demody Ssf fD^ rneth 
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1 and $i ? gn#te ttan^ 

'0&&$ : m$ d$r$cduM«d dtft$w%; For ^&ta0GS.; : 0^th<Sf 
tr^n^mii side;, source cooing 1 0 1 akas vidoo oontm t from 
a : yfcieo source -'12 .and;., fcnaodss • it. iblo bit atteama, 
yeh^up'on p^putof s^tirpe poking unit tO,i$ npptisd & 
in pamlisi to modulators 1 4, 1 8 , 1 8 and 20 respectively 
VSS. : QAM- QPSK a>d DMT modiifetqm. The fotmata 
for V SB ; QAM ^f)rf:QPSK:'h1odM^.t^dn techniques ar£ da- 
aahood In K, Bl&fr Benson:. I^iav^sio^ €n^rs^:fl«9 

format tor pMT & dasoribad in Baifcaf : a< FmmeworkG^^ 
•na?fc B^qyimm^nfe- iw AsymnMna B^:&whm' 
IJnGs/FA-NV^PDOI W, Hq:1 x Ue&emb&n i SS2&nd in 
*Uz$m WiMin$mtif\ ADSL. E^ptm^nf , : Wcom Di- 
gest of T&chntef tororrrMiom June, p, 40. 
p02§3 The deolaion^s to ¥<hibft modulation technique 
is to be uiilped in, lor Eastanca,: terf#&##| GVef4he^iEf 
a:fgnsl : £ng or c^blS :S'i,g:na is f ounaecf in both poises! 
^f^.t^hnij'c^f d VBB was this 

format originaiiy used to transmK aveniba-air vida>o aig- ^ 
n&te. In th^ eariy days of teiavfsion : Vsstiojaf Ssda Sand 
Modulation was deemed to be most ef iaiens: mod Nation 
m^ih«sdf- ..Wh©ris«Ss- respect to c®h% Quadrature 
AmpiiUide Mp<iaMion gave aaperiof paffomv3n£e. Re- 



modulation schemes vybfch-must ba- ^oqo.mraadaled by 
a : universal modern. 

fpOWl On \he fmmv® sida ; as seated th Figure 2. 
in a paraHerpfoceMin^ scheme an incoming signal & 
down converted by RF-IP conveners/ bare illustrated by 
r stereno© cbaradora 22:. : 24 > 26 and 2& coupled 1>p re* 
apsotlye damcduiatora 32, 34 and 36. ForATV racoiy- 
ihe '^SB and. QAM mode Mors are avaifobie from 
major television m&n^aciarara, as wall as hmnq undar 
davelepman* tn a pfot deyefdpment program bstwaan 
Mtsubtaht; Electronics America. ; 

Bemicondaetom, Pari. Ho. TOAB040T among OSfWts 
Debased ADSL oqu^mam' & deaonbad m *Hatim i® 
fe jifidu^tt y : ADSL Equiprnenl H . Beiiceie Digest of l^ob - 
:n:teal Information, Juno, 1 9$$ ? p. 40, mentioned hara- 
ind^ore, the output of tne&e denx^ viators are 
awrtGh^ to a soum^ decoding unit 38 saeh tba Mit- 

{OCK^Oj 'The pfobiem associated with mullipla tomiat s 
is- tet ihe n-y mbar of modu^fen.scb^m^s now contarn- 
ptated for ii^^dift .t^:t(ite$' : . are rnyttipj^b^. Pres. 
'.0h-%c11w® ^ no way ot ascertaining wh^cb modaia^ort 
sctiemes w^i demina:te. \\ ^ therefore ?noiimb§ni on Urn- 
Mmuimlumi of tfar>SDeivars to ba abia to ^aomodsta H 
m n^any sctemss- pc^§M0 witb -s mini* 

/nam amount of |m?d^sis^. 

{00^11 Beta n ing now to Figare 3 in ths sab|act sy^tsm 
on the r$ca&.esida<,s ynivars^i' imod^m 4Q \^ti^ 'k soft-:: 
wam-recx>nf igu^te haaan input mtmr a tarrestriai sig- ^ 
ml 42, a cable: signet 44. & Miaif^e s.iignaf ' 4B pr a. :larid- v 
:. line sigaai ;4S, .:aa<sh with its b^n unique modaiation for- 
mat. Her a ' ifte ^.ignafe are mUplad. $p f espect ive JRF^F 



•moduiatof sa in iuat coupied to c^v«t^obsi mmp& ste- 
coding SS, 

pdS^; As Wiii be ciiseassad in FtgsJr^ Ihaiinivefsa! 
madam faconf igurabie depafidm^ ^iter on th^^sban- 
mH<s wttizft the fscaivar i$ turned or en detect fen ot 
: tomcat t ia§&; Tm mwmmi madam is thus provided with 
: .coat ! : gy;ratidn control: signal derived etihar fH?Osi#> a 
priori Knowfe^ga ol tba tri^uMion typ^ as&oaisfed with 
a channai- or actual ejection of format flaga. 
: |Q033|- Rataririhg now to P^um 4 r m W& #m$m# mM 
: oS universal modan% sowm cod:i ; ng M is eoupS^d 
Uniyer sat modern 40 vvhieh 'in- birft eontigur ss tbe rnod- 
uiator in the : modam to output bit streams having tha 
quired meduia^ea Teimat de|>a«deat on tna media, 
: n&rnoly ; Jarrestf ias 42, cabie. 44, aateiiita Mand jandtfea 
48. Har'a, irv3 a^xiij tafor ie :Sioftware-eoni-igafa;ble,. which 
■§^mtjnatas the raqUiirarn^ht for a plurality ot modulators. 
It Mlj:.th«fe be-.apptaG^d-ihail modem 40 ralormats ths 
program matanai or video seams frora seame coding 80 
mm to put the mate fiat into a. modulation lorrr^af whiob 
is comp^tibiia with the pariicuiar rnedtum. over which tf >a 
snfermation : i;s to be transmiHad. in ganarai, modem 40 
peffenris fyr:]atiOri : of channaS coding, with the chstnaas 
dictating tha partiauiar modulation format. M m 
seen , tba outpitf ol modem 40 is provided to 'that iF-RF 
convartaf 82. 84, SB and 68 raqairadior tba assoaiatad 
media. 

{®QM} There ar a several advanta^a ot having a sort- 
ware raoonfigurabie modu^oE-; 

p0SS| : : Fifst, wban used; in rniifti media ^-ptie£ili.oos, 
tba roio -of tha univaraai modam is of a network interface 
module, £p addition ta having the ca : pa&ili!.y- o| raeeiv-ing 
tiom muuipio transmas'ion madia., applying -ditf^rent 
moduteiois, it aiiows the a^erto s^nd sfgn^fe, aueh-aa 
faq^sstjor mimf a udio/video mtyhm, via. dlotont t a- 
turn .o^ann^s; having: W arant modulation piatfewv 
This not only increases the f ie^ibiiiiy and mobfiuy ot tba 
rf^.vio"e : ;ft a}so b«t?0:8i's tba <^ttmizatlo^ return abannas 
bandwidth and Ul&s&lion eflfciency 
p0^: Saoondfy.. wban me6 m broadcast sorvloa^ 
the universai modern provides, a : k>w cost modu^iica 
piatform wbioh aan ba ch^gad mmr mttmt& mmpi 
from on s modu latlon format to another, Tim benat^s re* 
gfona^ siations whtab rypisaliy nawa a amaH number ot 
cbannals to prwido sorvice witb: but obtain their pro-- 
grams f rprn more than one aerobe provider and network 
"involving -miiitipta finodutation typa^.. 
P037j: ' Thirdlyc...tri^ •^OT^^-.'foT- P&&' r&im&$ to 
; harainabovo inciuda the ability to instant^ awteh imm 
one -format to : anoiber when- roarning, depending m fm 
mm tba oa9 .pbafwis m thus : .to;.^tcb from tDMA to 
: CDMA :an ; d vico versa as an axamplo: ; Noie fbat.tba OD* 
MA ayat0m :; fe dasenbad in U.B. [Patmi i : i 03.459 ssnti* 
ti^fd SYSTEM AND :MbTHOD^ FO : R Q £:NERATJNdi' SiS- 
HAL WAW FORMB tN : A COMA 'DEL.LU.LAR ' TELE : 
PHONE: SY-STEMi . 

J0OS$| Reterang now to Figure 5 A. tn one embodl- 



mmtii the reoalw- sid©. ttse yhivarsSi: ?vkxf^. jr^Utfee 
c^n input 70 from su^erTT which is coupied to a f i mi end 
?2 whose primary purposa m : hm\'m^mmml • a^piif^ 

:ef. Note that the' tuner is sat to- a given ch&nn : ei fey chsn - 
n# soiecl 73, The output est "tf 0fti'^nd : .72.- ^gp{^d' to. 

pmmtWBS, m&ihmm. to softwara^o^Egurabia 
cfernodM^Jlor' £4. AddlhenMy, in one ernhedimsnL the 
header ot : tho %uf : a|$s^ is stripped oft ar id prov ideO to 
.a host processor 74 Whfoh determines from fjag^ in the 
f^ader the .i^^fon torrnat hype. Aitematrvsfy; the 
host processor can determine Ihe modulation formal 
through channel input 76 from the ehannai select 73, In 
either event tha output oi the hoat processor "specifies; 
the mediation format to a eon! igu raj ion cOrtfrolier IB: 
the purpose o| which is to saw from a conjuration 
B:Ai BO the .^prppf^'ie demodulation mede la be 
downloaded to demodulator 84. 
|00$$! In on^ embodiment, demodu^tor84i$ provid- 
«l :«J«t ^'iimiQf OT'S^U, anihmeife logic units or ALUs> 
registers and otfw circuit blocks, ©temenis: Or mpduiss 
/>vfVi^ provide a. circuit to 

recover the associated carrier In a pmf erred embodi- 
mmx, m a. h^her level, the demodulator is eorrtipfed in 
Layers, mm m&}^wcm wiftg £&ta& snd fog jo as well 
•■^•fiSdT'^g to provide ^ circuit ^mmify feiiorcd ''for ear- 
risr recovany of a diitefehl modu fatbn format type. The 
coni%ura.tJdn R AM theref ore mdr^y.^§fe^ts.wh : feh of the 
layers <& to aciivM^d. thereby. ..taking advantaga of 
the embedded logic in each of the layers. 
(00403 "to a ; yusi r#^iMtw. ®i fhM/mkw$UM^^<- ■ 
tha ynfreresJ modam- : hardware is reaped in a VLSI 
chip, bstngf the jfogfc imp^^^t0d'v«^ ORAM technol- 
ogy and ha;rdwafO-$ottv^m^odes^n. in: one embodi- 
ment : ^-'co^.irtM«tc^tton'' between tha eontiguraiion 
control: an the host prc&eesorla provided by an i'^C bue 
The configuration BAM can be Implemented with: either 
DRAM- or SQRAM technology. #it|v^ : e i&iter ensuring 
taster execution, which desirable ifthe amount of data 
to foe steed tsvety Safga. 

(0041 j Put another way, the building blocks, elements 
■;0.f^?iod:!Jk?s with?n the dempdul&to' &re qaife similar' 
ae? tim ths entire s>poctrum of modulation formats. Th^ 
b^iri:?? the case, tha&e- blocks, etsments or-modafes; arc 
capable of connected to^eth:Of in a dftfaran* man- 
ner for each of the modulation hypes. Tht.^, the eon%- 
Mfa^on :R AM 80 tetfuas damod^iafer 84 how t ^ 
to be feconilguted for padfcular mooutaiion type, 
[004^j As rnaniibnad hOreih^pf^ • ''for .-ovfetrth^'W 
app Hcatione, tm output d demod;uiator 84 is coupled to 
m m&%$mr M ^hfeh, jn c«ne- appjfealton;. Is u$iiix#for 
ghoet oaeoeljation or to rejeci jntersymboi Interlerenpa. 
Tha ouiput oi equal^erB^ is coUpiedlo a Tresis Dseod- 
er c the p&pmk of whfeh i§ to ^{jminate mats in the bit 
ievaf of the ineoming signal wheraa^ a Read-Soiomon 
Deoodar 90 Is U$p£©<3 to rarnova byte armra. The 
output of decoder M -is eoupiad^ to 00 M wHck fpnm 
the output of the demodyJ?3ite section of Iha sabJ^ei iif& 



v^r^l modem, 

|D04|ji Refefring nm to Figure SB; m ^ the tfansn^t 
^ida, the ='Urtfeefsa1 modam, rri m& arnhodjmQnt has an 
mpm 71 coupled to an i/0 staga73 ie in trjro ooii- 
pfedjo^an ;R : ^S : encoder fS, Thia encoder is- sn turn ecu- 
p^ori to a Treiiis encoder 77 v^ifch ^ thea coupled to a 
aot^ware-eo^gurahle moduiator 79. Xhp outpu t of mod- 
uMor 7B w poapied'to a- djgtial-'-fo-ana'og -oanvcfler B1 
m$ •then.p^-to en :UP;.convsid©r-.S3' m&p? the zom&i of. 
a ehannal saieot an|E 73 . The channel assigned to iha 
transmitted eignal is saiacted and the output of Q/A con- 
yerter 'jB't Is M^cohv : eh:ad lo approph^te carriar Ire- 

{0044} Ae mentioned Petora. Iha moduSation type or 
fortnai is conraiaiabla to She transmii channel. The sqfJ^ 
wa? e*coif)f Igarebie mddule|.0r Is set in accordance mm 
the setaeiad: Ohahnei by usa of a host pfoc:sssqr B7 
which reads out channel aetect 8S. Hoet prooeecor 87 
outputs the channel to a conjuration controBer 89 
which drives a ponti^uraticjn RAM m to eontigy re mod- 
uiator 79 to the appropriate format. Contiguratrin RAM 
91 also sots trellis: oncbdar 77 to the arjproph^e cih^fh 
net 

P04§} vvay : tha modulation saclion of l:ha ani- 

vereai modern is softwam-conf^^irabte to a piadater- 
mined Jofrrvai in one Ihst&nee; ooneiated fo^h^ transmfi 
channel; The aofty^re-^onti^urable modiiiator Is then 
quita fiaxibie, 

|D04^]: Referring mm 10 Flgu re 8 C dern^iutetor-84 typ- 
ica% Inciudas ^[o^k§, oiements or modutas sach 
ah^hme?k logia unit 94, a namborO; regisiars 96, atieasl 
on: ^reHn-FMi-Dut or FIFO- mamoi-y W< multiplexere 
90, qna or rhOfe ftnite Impale te$pon# fitters 100, and 
one or more infinite Impulso^ aa>eli 
as numerous gates 10£ ; 104 and" 105 which t?m% be 
%i AND- gates, OR gatae or any of the typicai 

P047J :; tt is the -purposa ;ot the demodulator p ^imi 
carrlar and timing information. Howihis is s^compiiahad. : 
is in major part due tolhe partioiiiaf type of finite trnpulse 
response Ititar amp Icy ed Tha comb inati on ot Ai:U rag- 
jsters; FIFO's ;mu(lip-iexfere, and gates as well. as t'Nte 
tmpulse raspoasa and intint'te tmpufee response filtors 
\§ thaf : whfeh snccessfuiiy damodtjlates- tna signal, w^h 
interconnection of the^edaytee : ^oing under ths control' 
of oontig^ion BAM BO of Figure 5. 
1 0048} Ret erring now to Figure 7, a typical squ^hng 
foop carnar racovery eystam is illustrated In which the 
functions perfermed by the \s$$t pass ftiter and the vo^- 
;ago oontrpi dsc^iator: ae- welt ae the ditfid^by ^two pi r$m 
the m^er and the squaring oi reait ean be repiiseieci in a 
aingle reconf^gu : raDfe chip eo that ail of thesabioc^ can 
:he connaciad logelhe-r on the fh/, 
|0O49J R^farrrng nov^r to F^ere 8, t&ewiea m : Coetae 
ioop earner recovery, tha phase shSter, low paaa filter 
VCD, : ioop liffer as w#f as the m tor alernehts are avMi- 
:afe]e aa fctecl^e In tha demodulator which, whan connect- 
ed as iilustraled, proyidas tor the earner recovery tunc- 



lions, Hoi&i ifw:$mv$ H M \yp\mi &m%m' loop- device 
Idrtra^km^ th&$h^& ot a doubls^id^surpm^ied^af - 
rfersigfeai which equivatan* tip th© squaf^f/Pft&se.ie^ 
LDC?p Syst^ of fcfgttt*:?, 

|O0S0j Betorr ing now to Rgura 9 . th drawin 9 stows 
^ affi&odimsn* of |h$ demodulation algajthm tor d&* : 

signafe \iywi\l be appreciated that this slganthm can be 
hrpkm dQWYm%v$teffim% of biocks v^fehtorm dernod- 
p;felicr84 :in -Ffguifs 5A. However; this ajgantfom' -also 
haMh&mensed in software such thai the demodulate 
is mtWm a ^ofiigyira^e.; Moreover, equalizer 88. Treftis 
decoder SB and R-B decoder '00 can be ^piem&n:fed in 
software met approprfat$iv r configured* NoSe that an ad- 
tfanfejge ;df the software implementation js'fiaxsbsj.Hy, 
[005 i| As to furtner systems for setting; demodulation 
type ot formal and ^i^rnng now io Rgiifs 1 D, it- is pos- 
aibsa to configure universal modulator 40 utiialRg a so- 
oaited ^m^ricard^ li^O pMii card reader 122. in mis 
embodiment, tha sard has a pnon knowWp of: the 
modulator typ.s #;for toat ^pee^ed and is used :ts-$€t 
the software -configurable jsgfe in the modem This elim- 
inates- tha necessity of detecting modulation type or for- 
mat. while at the s» time offering a bpftg ten ebon, 
sirtoe the. timoixm mmi card and Its embedded infof- 
roation -can be detected 

[0052] Referring now to: Figure 1 1 .,. it is aiso possible 
So detect mody Niisdn; type or format through Initially do 
modulating^ ali mp^uMio^ Xfpm, detecting the. error at 
MRU :tS4 and using a configuration d8taba;s& 1 26 to 
change the '$0^v^rje'CQM9Ut^b!i^ logic to tft&t /nrtbdii'la^- 
lion type or format having the lowest error Nofe *hat;M. 
$a{ muittple moduMon type- demodulation can fee in 
paratfei: or S0nat, 

: Referring now to figure 1 2> :& technique lor da- 
teotion of modulation types by the roee^vei involving the 
control: of both the transmit side and the resolve side 
and the us e of rncsdUiabonfiag^^ pm^nfed. As can be 
•soeOv ihero :i$ u transmit side 200 and a receive side 
20.2, each having respective universal modems 204 and 
206. A controller' 208: vUsad to control; universal mo- 
dems 204 arid 206 to set mpdeiation iype a&JlM^aied 
at 210-220; m$mk wid ths Indteted moduiatbn type 
are eouplfsd to mspecilve !:P-RF ??tag$5$ Noie Ihm 
& vidoo souma 224 is coifed io source ooding 226 
wteh 'i;js eoupled to- un»r$armodern 204 to provide 
^ouroiS mater laHor tran-srnis^ion 
'|Q0S4|:, On the -memf ^^WMBgm 2ZB rec^^vo 
the tfansrriission, y^th the racsived signafe haying for- 
mats 210-220. Tm$% $\%r\m m$ coupled to univeraai 
modarti 206, wtth the d:oeode : d outpal: placed en a bus 
"230, in one ^3^^^ri| : a---t:^4-b[u^-- 
|0OSS| RaJenlng now ^o figura 1 B>ih® im<vw%U mod- 
y-fation of Figure 1 2 ia one embodiment contains a aep- 
mmm mcmi 232 eoypied to .mod'aimjdn eir c^ujt 234 and 
a te&t processor 3$& A Memory Gircujl memory 
i3S: is ooupted to host pi'oesaso.r. 236.'ovef moduiation 
signaf S|na 240 ^tnd channel line 54^ k prcvid>3 ; c.nannal. 



format and frequency bandwidth Hos^ processor 536 
provides: ohannei; information to Umiofy'.. CmM- #2, 
rniemory 244-:snd formsi infdrmaifen to ^ontroJter ^46 
a^d R^y M^m^^ 
& MS and RAM 248 jp provide cfew@f t^fo^Stlon,- • wS3h 
RAM 24$ pedv^ding a program to dam oduMor 250 cou* 

ered M 2BZ and oytpuHed at 256 

:te operations wii^n used: |Y recovers, the: un^ 
versa] modem -Reeds to fml dei.ecl the rncvJuiatson iype 
: usod -"by .. the sncqmin^ .signals &o that II dan ood^ctiy 
: ehqess: the ^arT@^pon:dpg' demodd^tor oon^gurat^oae; 
\n one &mhodirmnt this done by adding rnoduMon 
iki% b\U to the fosgtnotng ottHe transmitted dafe3 etream, 
t$ Uote lh&i$ bifs a^low^ up io S d^feroni rnc^ulabon %pes 
In; what follows those bits are designated as- ^modulation 
header words. 

:f00STj; : trrono- embodiment the header is always mod- 
uiatod using OPBK, and it is repeated per logical iy during 

^ .jtr% tr^rrt^on, pt- m- d^ia s:i:gnai/'Thamfo?^ v i\ ted* 
ways possible for a receiver to property domodulate ihe 
header. As wili te apprecra^ad. thi$^ design requires tnat 
the adc^o m^ntldnsd receiver eonllgures into a QP$K 
,demodul#OfVrnd<ie : upon,p refx>nf!^ijra«i: iii- 

^ seEf ? il neeeasary. after auccesstu i deteetion of the head- 
er word, 

pos^j: fn order tdastaM&h reliable communication, W 
on^e %FT*bodirRent tho reaonfigurable nature of the un.i- 
varsai modem has the ^otantiat of improving raiiability 

# of coimm:an.ioat'ipns : % :swfieh : i : n : g to a -ditforont modulator 
type when apredeieirrtiped noise ievel : ; is detected. This 
is ach'feved in the following my When t wo devices, both 
employing universal modems> comm^n : ie^e with each 
o?her : k is pc^sibie : to :sw^eh to- modulation type in re- 

# :3pqnse to the deleefioh -of detehora^dn Of eonimanfea- 

: mm:. This ts acoompfished in orte emteocBmsrft with : a : 
channel noise detector ggS coupiedllo controller 208 
X$W detects nofee on the channel ControlEer^^ 
spoeifios the .appropriate modulation lorrmit fredueoey 
^e and h&ndwidiin to provide more reliable oor?^rni;nioation 
over the channel, 

{00S§J tn the above described arrl^Od^eTrt:: fft& lifts* 
versat m®Mm covers VS3 C QPM, QRSK, QMt GDMA 
.and TDMA m^yJauone and Ino'i.udos the rS94'fous 2;30 
^ to provide a last protocol for video data oommanioattons 

mat, 

|Q0®j: i^ora specitfeally predetermining fhe rnoduia- 
§m; type lor each channel between a transmtiter and a 
^ : - receiver, a oontroiler auch aeeontroiter-203 eontrosa the 
modulation typia M universal modem §04 m 206 at bcih 
sha tranemiitar and the receiver sides. 

Speoilie^iiy.; as can he seen in F igure 1 2, eaeh 
moduiatto type is predetermined between eaoh trans- 
rniftar and :ree^lver: for ejcampla, V8B tor Channel^ 1 , 
QAM tor Chanhdl 2, QSPIC for Channel 3, OMT ?dr 
Channel 4.. CDMA for Channel 5 and TDMA lor Channel 
B:. 
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{OO^^j U nh/ersa i modem £04 at the transmitter 
\typtii$ &ji^tiM\&ft slpal by&r lines 250 and da- 
i® sjgnai over tine S6§ such m Wm- or imatgs pu^u^ 
U<m '':$&tif$k. coding 226. For ;®mffipte> the modulation 
request signal and data signal are t^nsrttiit^d as a 
Irai'm. #Jch; .tiffiM ih&i transmitted ics. wm®i$$ti mo- 
dem 204 though 1 S§4 bus 230, 
|$Q$3J First 0s $o the Wnsf noting ei-de and raf erring 
now to pSjpr&z b detailed eimuJt of U M40. in ths tfan^'- 
geh^mte a frame signer tranr 

Source coding 80. 

[0004| As can he s^#n fmm Figure 13, m mo tifntepti* 
tment the frame signal ts divided into a modulation re* 
qyesisipai and a data signet by sepamhon: ojmuit 232, 
The date* signal is oUfputtedi to modulation circuit 2.34, 
On: the other hand, the md^^atton requ^t etgnatts dufe- 
putted to host processor 3M Processor 236 accesses 
a Memory e%CMJt #v after receiving the modulation re- 
queshsignaS. fvtempfji- Circuit #1 has the; information r^- 
tfe^ihg ^ reodutetson tern Ifif -sasH Change} as Mm± 
trated m Figim i 4, such as VSB tor Channel QAM 
tor &h&nnai 13 : QBFK tor ehannef 13. DMT tor Channel 
1 4 and T DMA for Channel 16. 

pO&S] Controlier SOB can ehar>ge the ^^cmmtson 
contained: til Memory Qifcuil #1 f d| and ^vs& is 
:sa*Tie order to ^he receiver For ^Bmpi^ : ^Qntrcsiier S08 
can fnera&ea channels, with increasing of roodutatbu 
toreis, or ix can also change the awn $er of a morfu laison 
In other words, :oontrolter : 2Q8 changes me con- 
tents of at teast one merroy, e.g. : Memory .Circuit »1. 
Memory -O i;rceit:# : 2 or 0$ other Memory Circuit such as 
those aeeootatee WiSh the receive c;de : it must change 
.# of those ni^morfes; To ^comp^sh this, processor 
236 outputs a modulation fanmt to- contfO : lter246v The 
frequency and the bandwidth let each channel are 
memorized in advance, as- shown: in Figure w, Note, 
one can change' the content oi &!i memories tn accord ■ 
anee with the outp ut from ponlro^E 208 . When; control 
ter 208 eh&ngee< It also edtwsys these ctianges to the' 
roemon/ 'tn i;nivers«hnc<dem 206 otth^ receiver, ^or ex- 
ample, the frequency cm be eetabiished to he M MHz 
and ihe bandwidth 10 Kht with POP^A being; the mdd- 
iJtation type. 

p5OS0| No^ thai cont rotter 2$$ transmits a moduiation 
format to RAM 24a RAM 24a has a pfogram te> mmg- 
im fnodi#|od aircui 234 : for wer^ : modulation iprm, : s • . 
:§.,, VSB QAM, QRSK- DMt ODMA. TDMA, Or Other 
modt^ation type Berrying, the ?o?mat, controiJer 248 
aa.lls the pf«gra.m ; tor the rcioduMiort ckeuit for the par- 
tieu^armodujation lorrnat .effected and outputs this: for- 
m^t fe unit aS0 Aj^o, BA^ 240 do^UtM* : 

n'todyfetio:': !09iocircu;t:n demcdufetpr 2SQaecordin§1o 
th« modufetion frequency :in.?Qf ma^on and the program 
the moduJafcn jo^ic ctfeuttaDove tsf then eoupled to a 
. modiitetfon circuit: 2ML 

;$hown Jn Figure 18 as an exampiie, 

posa] ctest 270 rt)^ai0ts$ m mp&x &$^27g- 



divided b*/ ths^^p^mitteh assoctated with th« mOdute- 
ito iogki ^irc^i of DEMQD uni'ti 2SQ and : t^.tmda(aii^ > 
■frequency inSorm^tion tern Memory Ctrcuit >>2. 'ThfeJs 
acoomp^hfid by coupling the inpyt data signarto twa 
: $ Mm mcww 274 and 2? : @ respectively The oulp-uts^oi; 
filters ^74 and 278 are mteod at 278 and 280 h&pM* 
im\y with a phase shitted signal hom phase chtftor 204, 
: vvith fee rnrKet oireuit pytpuis added stt adder 
pOS0j: A typi cal COMA tnoduJeti on clreui: is en own In 

^> Figure 17 as an exat^pfe 

p070]:: : Here, it can foe mm that e COMA- ei : i^u%28S 
£ ^ish. -^ncorfsr 289coMpbd lo an NOB ga^ 
2§D it5Wif>g 'M : in^tit C0Up^ed to a pee^d© n.o^e or 
■PU genemtpr'SSl- having ^n output l>a^ coupled to NOR 

1$ : gate; 290 and a mobtse unitaddressS9;2 : i:S oeUpted The 
output of NOB gate 2B0 ;e ooepled m parage! to NOR 
gates 2^2 an d 294 having their other inputs ooupted re- 
Bpecfiv&iy 10 pseudo noise or PH gene^tor 29S a^d 
S9B. 

SC |0071: J A Signal 297 from U SEP digits hasateand jS 
coupled to an encode r UBB to an i nterteaver ;299 coupled 
to Wai«h en coder 289. 

{007g|- A m$m\ of CDMA form i§ shown "Nri Figure- 18 
as an e>^mpie of a ftamed- signal; 
{0073]! As to the receive side, the eigna^s from the 
modet&io/r ot the transmitting ^ide are inputted to. the re- 
ceitfin 9 side The receiver eido d^^ts the type of fnc<d- 
u.^tEoh an^'Cpn?^ur^ :; the feglfe cift cull and 

outputs this for fmhm ptooassin^ 
# {0074]; The demodulating is done with universal mo- 
dem 2iQ6 ^ trie fec:e^er. The struetMre- pf fj^rtiver sat' hio- 
dam 206 is shown in Figure 1 9 : , with the operation tnere- 

t007Sj : Ae showTh an input signal 300 m ooupted ; to a. 
tuner $02. Tuner 302 eoupies inptit signal 300 to & 

mommoum m, mfumkm of theFRoNT&ND 

unit are ievef adjustment, amplication. $lmh$ and Ar 
D aonyecsbnof tt^ Inoom ing stgn^is from the t uner The 
detailed dcecription of the lunction'of unit 

^e : 304 es conventional and is theretor e omitei- 

p0?$| Tune r 302 1$ connected to a channel select unit 
SOB, The Channel select is tor adjUstirtg the tuner to the 
desired : fredaency, In this ernbodtment, tener 
changes the tr^ueney in the fixed interval according ^o- 
the singais stfiected from B channels, with the Meny^i 
de«i9 set in accordance with the bandwidth as^oeiaW 
: with $i>: channels. Wher) tuner 302 capture the channai 
of incoming slgnale 8DD/the changing of the fre-quency 
ts stopped and the treqUehcy of the captured incoming, 
stgnaf ie coupted to noat proceseor 30B; Ohannei seicct 
unit SOS inputs the frequency inlbrrnatEpn §*ered in Mern- 
ory Circuit #2 which iasirniiar to Memory'Circut ^2; 244 
of Figure - 1 -2. The : tuner searches the range of the tre- 
queney: Note that the content of Memoi^ Circuit %& ^ 

s$ ;the rece^er- is. the came; aa the content of Memory 2 
:: the t ransf hittef : The e^o^nt of M emdfy : D|?fcuS #2 te |he: 
receiver is chan geahie by controtief 
pOTTJ: With host proeessef 208 being connected; 



tha M^moty'pircuft' #3 : han? WMf&^tyi 3t0< the con - 
tents of Memory Circuit #G in the receiver are changea- 
bte and are -unsSsr confab ot cot#ottar SOS. Ho^t 
^rocesaor 308 defecis the ^modufetiort types corre- 
sponding to tha channel from the channel select 308, 
wfthih** damcd^atfon fetrrsat being eoapled to a confix 

cass mtmOr^Gir^lt to obtain * he frequency 1 and the 
dan dwsdth, . with: the ^moduMfoii t^pa the t r aquenoy 
and the bandwidth ^u&sequent.iy c>OHPiWto;RA.M 3.14, 
The; content of Memory Circuit #3 is : showh in 
Figure SR : wSI> lbs Gorton? Of Memory OfeuS,>13 in the 
receiver M\ti$-t&m§&®bte : by ihe -ccdnirolls^f, 
p079} BAM 31 4 stores a different kind of program for 
a mfidu|ai:pn iOgsc circuit: in DEMOp Unit' 316 ?x*e re- 
sponding to the demodulation format tar gpmpte ? V8B y 
GAfcS;. OPSK. DMT DD^A, and TDM^'. The program for 
the modulation idgte circuit sa extracted Uoro the RAfvfi 
314 and: outp«ed to She : DE;MDD., DEWOD : ^ unit's t §■ 
constructs the demodulation fogfc dm%b^d on both 
iti® ffsqiienc^ :fttlop5T5ati:On end the prd^famv The zm- 
&mctj^d&t)odtiMm) circuit 31 8, th<^o&tp'Utof Which is 
eoupted to feuffer 3^0 and thence to output circus 232. 
[0080] Bsving now described a law embodiments of 
the jny.enf.joi-]:, and some modifications and variations 
thereto; ii[ ehoaid he apparent i$. fhose skitied in 1h&-&# 
that th^ teogoing ia. rnare^ ilfystolivs and not limiting;, 
having heen pr£sent£dby the way of e>rampie only. Nu- : 
merow& m^ffea^ns and ether embodiments a* © wjte 
#i& scope &idda of otd*nwy ^iili^rv^e ^rt and ara con- 
f emptied as lulling .wltftki' th : e scope -of i$& invention as 
limited only .by the appended claims and; equivalents 



Claims 

1k .A method, of forming a sighai having one of a ptu- 



jh© signal includes a header and the ^pond data: 
is : ihckided in the signal header 

: :A method according to c;(a]m4 : wh^m^:: 

the -secorid data forrrss; a teg : wShtn Xm e^na:! head- 

sr. ' 

& A method .according to p\m\y ■% wfter&iM 
thaeecond datate a three-M word. 

TV : An. encoded signal having one of a plumJit^ qt mod- 
uia-ion formats, composing: 

a first wgmi portion having first data enc<^ed 
in a^oordan^e >Vlth ■ one of a pju?aiiiy Of modu' 
iaifofl formate:; and : 

a second e;0na) : portion havbg seoond data:: 
[daniifyingthe m : odu:i^tion formato? aneod- 
ad first data 

An encoded signal according, to claim 7. whef ein: 
the encoded ftrsf data Is source coded and ehannai 
coded 

An erfcodod eignal ao^ord^ng ^ claim 8, wh^a^in:- 
the' second . ^igna's portion te disposed within , 
I ancodad .-firs 



10, ;An snood^d signal aocordihg olalm T : ■ 

the: second signal pofiion ss in .fpfrs? oi a^rc 
headar: 



tl An encoded m$ml ac:cording tt3 %Mm 7 , -wherein:: 
^ : ttie aecond data >s in ihn fo^Ti ol a tiag, , 



An eneodad signal according tociairn '7. whara^n: 
the. ^aoond data is : a three bi t word. 



1 & :A uni^arsai si§naiQenef : ator : . oompasing;: 



'encoding first -dais In acCOrdHtnce w^h ona .csf s 
piu^aiity of modulation formats; and 

combining the encoded Jirs-t, data with second 45 
dm IdanUfying the modu^at 
ancoc^ed tirst data to form a $ 



:enooding the to data fncjiidea source coding and - : ^> 
channel coding ih$$ Hrsi data. 



a soutce snoocier coatigUrad io- source Oode 
&&i *fe.ta in aoeordanoe wfth a franamis&ion ior- 
mai : : and 



the sojifce ancjoded tirst data in accordance 
wish one or .a piurainy oi •modufation' : fermats < 
and to insart second dni^, into- the l^xther en- 
eodednratdaia which Identifies the modulation 
format of farther anoodad lirshdata; 



■ Arreted ^coofdin^'tooiaf(ti'2 : v whmsvr. 
the encoded first data iseombinsd with the eecond 
data by' fnaehing. the second datai No the channef 
encoded; tifsi data 



14. A urwarsa! signal 9©nar^tor according to cla^m 1 3 
Wherein: : 

the second data- te In the term of a mod^ation ifteg ; 

tSw Amivsrs^ signat gai^a^ator sceordsng to claim I S; 
wherein: 



wherein: 
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